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Figure S1. (A) XRD pattern of NaYbF 4 particle doped with 5% Gd 3+ and its corresponding (B) TEM image and (C) two size distributions. The size distribution counts two types of nanoparticles in the TEM image; the larger size ~100 nm, and the smaller size ~ 10 nm or below. corresponding two size distributions. The size distribution counts two types of nanoparticles in the TEM image; the larger size ~150 nm, and the smaller size ~ 18 nm. Figure S3 . Histograms of the particle size distribution of NaYbF 4 :Tm 3+ 0.5% 
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S6 Figure S7 . The energy dispersive X-ray (EDX) spectroscopy of the core/shell (NaYbF 4 :Gd 3+ 30%, Tm 3+ 0.5%)@NaYF 4 nanoparticles. The EDX peak of Y 3+ element arises from the constituent of the shell, while the EDX peaks of Gd 3+ and Yb 3+ element stems from the core component.
S7 Figure S8 . The photoluminescence lifetime at ~800 nm from nanoparticles of the NaYbF 4 :Gd 3+ 30%, Tm 3+ 0.5% core and the (NaYbF 4 :Gd 3+ 30%, Tm 3+ 0.5%)@NaYF 4 core-shell. The significantly prolonged lifetime of the core/shell nanoparticles clearly indicate that the suface-related quenching mechanisms have been been effictively suppressed.
S8 Figure S9 . Comparison of the photoluminescence intensity of the 25nm NaYbF 4 :Gd 3+ 30%, Tm 3+ 0.5%@NaYF 4 core-shell structure and of the 100 nm NaYbF 4 :Gd 3+ 10%, Tm 3+ 0.5% core 
